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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the memory cell 
size of a complete CMOS type SRAM, by arranging one 
of local wirings and the other in such a manner that at 
least parts of them are overlapped, and constituting a 
capacitive element of one of the local wirings, the other 
of the local wirings and an insulating film interposed 
between them. 

SOLUTION: A pair of MISFETs Qdl. Qd2. Qpl, Qp2 for 
driving and for a load constitute a flip-flop circuit as an 
information storing part Its one I/O terminal is 
electrically connected with one of the source/drain 
region of an MISFET Qtl for transfer. The other I/O 
terminal is electrically connected with one of the 
source.drain region of an MISFET Qt2 for transfer. A 
data line/DL is connected with the others of the 
source/drain regions of the MISFETs Qtl, Qt2 for 
transfer. One end of the flip-flop circuit is connected 
with a power supply voltage Vcc, and the other end is 
connected with a reference voltage Vss. The parts 
between I/O terminals of the flip-flop circuit are cross-coupled via a pair of local wirings LI. L2, 
and arranged in different conducting layers. Thereby the occupied area of a memory cell can b 
reduced. 
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m-^m 1 ] — woiKKiraM I s F E T^^u—m(D 
(o^m±icmmvn:m i srmMTtfrfsigftffiM i s f e 

T. MMmU I S F E T43j;afeMfflM I S F E T<D^ 

■r?.M I S F E T i:*g^M-rSSm«gg?L^«t^<D 

oT. t>}fBll2li«M43<ttftijiem3l»mi^<Dd-^> 
* < i: fel&E^ 2 W«M*afia^^$fctiSlS^S 

B. 

cn^^ 7 3 m^-m. 5 i3«oifi»#««i5ii^^«7?fe 

*< i:'E.WfE^3»m]1^7';l/5::i^'A;fe^^J>i:-rS 

p< ^';p««T«ligL;fcc i:*!|fai:'r®¥ilW*:*«lHiiS 
^Bo 

»f**SlilK«STSoT. ME-5>f©iSi()MM I S F 

E T. mi-'M(o%mmM i s f e T;fe<j:?:;iaffi— ^*f© 
SBSifflM I s F E T ©^-n^tioy— X^igt K W V 



[fi:*:© 9 3 n^m. 1 ~ 7 ot-'-rn*^ i m^mwL<o^ 
mwmmm^mx'^^x. msr-no^mmmui s f 

E T. tWB-MOft^^fflM I S F E TfeitftiJfB-^© 

fesiffiM I s F E T©^-n^^n©y- y-xffi 
«S3 itf K w v^iio^fcififBii^^i/ y km 

Cii^s 1 0 3 1 ~ 9 ov'>-rn*-> i ^jcie^o 

^J»f*ill«HHlBSilBT£t>T. fOffi^3t»m)g©±gptc 
. JgfiELfc:^4»«KT-tuf5-«<DIK16fflM I S F E TO 

^—no^-^Mmu I s F E TO'f-n-moy— 

fc?gfi!cLfc^5»«l-Z?BUie-W©^fflM I S F E T 

Cii^^ 1 1 3 m^m 1 — 10 ©t^-m*^ i mi^mwi 

©¥3»«:*aieIES^BT**oT. HUf5-i*f©ffi»fflM I 
S F E T:te<}:lffuC— J^fcO^SM I S F E Tib^J^^^ 
nSifi»«:S«0^l3»1^Jg1S®«i:. t!JIS-*f©ft 

20 ?tMM I s F E T tis ^^s^©^ 2 mnm 
m^m\ 23 it*^2fB«o¥»#m«sgssBT 

*x tOS— ^*©Ki6fflM I S F E Toy— hWffifc 

^ly^. 1912— ^foft^^fflM I s F E Toy- vmm 

t K W>««feJ;tft!jffi-?!f©i©^fflM I S F E TO 

y— h««Eo?-n-mo±gptcjg^Lrce: i:;gr^®fc-r 

30 1 3 3 — StfOIKRifflM I S F E T^i:Zf-M 

(OMMmUl S F ET*^c,:&57y 'y:/7n>j>:/|iiBSt 
-*f0^fflM I S F E T tt»^^y-b;l/*fl|«Lfc S 
R AM%»-r5i|i|!»«:*iaiHlfSSB0S5t;^T-2&0 

T> (a) Mm±icmasmmu i s f e t. mmn.m 

fflM I S F E T;fe±tf|iFfaiBM«M I S F E TO^-n^f 

noy- hnm^mmvrc^^mi^m^^mm-t:&xm. 
( b ) Msmy y y yy a -y :;^ihiko— 5ttfo AtB;'jass?s 

<D±mmm-r?>JM. (c) uriB^miaiso-TSroi 

40 mctmi—M(ommsm<Dm:^^mmt^i:ms *-s-ty 

c i:^#Sli:-r5^f4t^igiliS«BoSii:a«o 

1 43 — ^tfOffiftfflM I S F E T;feJ:tf— jl* 
Oft^^fflMI S F ET*^c,;g:5:7y .;;^^a.y3/|Hi^^ 

— 5Wotei@i«M I s F E T i: i?p< * y -tjv^mm Ltcs 

R AM*=t"r5i^SWf:«WliIIS^OSBi;?ffiTaBo 

Ts ( a ) ^m±icmmmmmM i s f e t^ minm 

MM 1 S F E T;teJ;t;tuffi^fflM I S F E TO^n^' 

( b ) fjfB^ y «y n .y y^&^~M(o^.iiitm=?^ 
so %3S:^-&"rs— j^o«mE»©i!>* < t fe-:?5-*t(ne 
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•rsxs. (d) t^ts*^-r K-j^-^Px-^—y-sb^j^fig* 

«JiB^2!ie»llSi«x>>'^ViJ^LTtueEf6fflM I S F E 

TS;f^:^±tufB*^?ffflM I S F E T o v-x^igSJcM-T S 

1 5 3 -jt*©|gl6fflM I S F E l^iiXS-n 

(o^mmAi s FET*^?.*^^"; -^^r/^ayT/iHigst 

-3*ftD<E2lfflM I S F E T t-P;><tV-t;l'^«|fiKbfc S 
R A M%Wr 5^fyi»«:i6fflIlIIS^e<DiSlii7^S*T?»t5 
T. (a) ^ffi±lcfJ!Bi?»fflM I S F E T. 1015^?^ 
fflM I S F E T^XlfmS^mU I S F E TC^tl^' 

(b) ms,y')-yyy^'yym'^<o-n<DK&^tsm?'m 
y- hmsoiasurm^-rs jjg^ (c) tutH^m^ 

fi3b^s*s»2«fiigiK;&*tau iuEm2«esiiiiig^*i; 

taiSmi *ei»ffll*x-y^>'yLTlfrBBS6fflM I S F E 

T-^tcimEMMmu I S F E TOV-x«iSJcMt-S 

So 

1 6 3 m^JM 1 4 S^cti 1 5 

ley- h«®tt5fBg^imit©-&*>-*5fetS33<trfi3iBM 

®±g|5fciiiSbfcBufeM2ISmiK*>'^:5'-r:>ybTt3 «o 

■SL%. «iisy-h«ffii:taiBSmi3l8©^*<i:t— :^ 
Cii^^si 83 m^mi 4. 15. le^rziiim 



Cis*« 1 9 3 m^m 1 4 ~ 1 8 ©v^-rn*^ 1 atcie 
Ei^©'>:* < t t-;5ro±a5ic. X -y ^ vyiis*^Mfa 
WL. ttism 3 isigaiiciastctfjfBm 1 mstm^mmt 

im^ 2 03 is*s 1 4 ~ 1 9 ov^-ftx*^ 1 mem 
h«ffi©±8iJtc. msemmM i s f e t. t^fimm 

MI S F E TioilfBulBfi^fflM I S FET^a3<);-5 

tc, x-y ^>'yaftjb^t9iB^ 1 *BSi]Ktja<si5ii:«eig«* 
±mcmimmwm(op^ < i,-:^^mmt^ ct^ 
1 3 -'^(otmmM i s f e Tfe*tf-?^ 

—ncOlSMmM I S F E T tr-yi^V-tJl^^m^LTc S 

T. (a) ^m^icwEsmmu i s f e t, wEnm 

fflM I S F E TS3<fclfMfBfi3SlfflM I S F E T<D^n-?' 

n©y- hmffi*mLfc#*f*affij&«ifrsxs. 
( b ) m^y V y yy u y y lais©-?*© Affi*«6? ra 

^3?^-&-rs-3ifo^mBsiio-:5^t3f2y- hmm 
(o±mcmni.-r?>TM. (c) i9SMmia«©-7^<D± 

©MBrj^ofis^^j^fiK-rsxe. (d) MfB^wsa* 

l±x-y^vy3tfi««S«:Sm2«S»lg**tiHU 

2«ei^^x>y^>'yLTMieiKl!)fflMI SFETSiTc 

litijffiftitfflM I s F E TiDv-xmmicmt^mmn 

2 2 3 -5>fOK16ffiM I S F E T^^Zf-M 

(onMmui s¥ETti^^^:s>yvyyyuyym^t 

-MOlSmmM I S F E T i:-C;><^-V-fe;l/%«^L:fc S 

(a) iffi±ti:iJiaffiSlfflM I S F E T. tOIB^l^ 
fflM I S F E T:feJ:CfMIB<SaifflM I S F E T©^n^ 

n©y- hmm^m^i.rz^ii.mm^mm-r^xm. 
( b ) tuie^ V V yy n -y ywi^co-i^icoxmtim'm 

(o^mm^t^iM. (c) KiiB^mgBiSS©-??©± 
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(omm^om:^^B^-t^joM. (d) mimmm 

«Sill%x-y^>^('LTtflfBIB»lfflM I S F E T*fclil9 

mMMmu I s F E T<Dv-7.mmcmt^imii^m 

mmts'^^^^-c K-?*-;!/;^-?— »?-%jgfig-rsxe. 
"^tf c t ^mkt-r :s>^mmmm'^m(osm^ io 

lay- hmmt mBmmn t (o-ttj^^^. mmmmm 

to 0 0 1 ] 20 

SfeJctf^-OSBi^lCMLx IffC, SRAM(Static 
Random Access Uemory) ^W-TS^IifjcmaiiliS^K: 

[0 0 0 23 

■fe;n±. 1 tr-y h bit (ommimm.t^immm^h 

ffl^tJffll-rS— 5>f©teSlfflM I S F E T (Metal Insulat 30 
or Semiconductor Field Effect Transistor) T^JSK^ 

[0 0 0 3] ;><^:';-b;i/o:7u ■^'yi^n-yyiaigsa. — 

Mi:LT—^© CMOS (Complementary Metal Oxide S 
emiconductor) -TV'/'?— :J'T^fiK2nS<, C©— 3^0C 
MO S V/'C-^fO^n^mix 1 iBOB»fflM I S F 

E T i: 1 mnnmrnu i s f e t tTm^nSo 

t><l©«^, p<*U-lr;U±. 2ffl©KftfflMI S FE 
T, 2fflOft#fflM I S F E T:fe<J:af2fii<D<EBSfflM I 
S F E T *ia*-&*3-&fc^^ CMOS ST-^fig^ nS c 40 
cne.©MI SFETO^^. CSIfflMI SFETtJE 
mmu I S F E Tttn^^:?.;VMT«l«5nx ft^^fflM 

I s F ET\,ipf-^^A'mvmm^ri^o 

[0 0 0 4] ±iB:7y -yy^a-yr/iHiBS CCMOs-rv 

*acTiHiiso«ip«ffi emtio V) ««4tti&snso 

[0 0 0 5] 1f^¥7-9 9 2 5 594^f8KHi, ±e© so 



* 3 jhfCM^^^M^fc^C MO S ^© S R A 
M*^fB«*tlTV>So COSRAMtix ;>f*U 
J^-rseffiOMI S F ETOy-hm®v 7U>vy7a 

E»:feJ;tfl^fflM I S F E TO K W V««»Cg!fE? 

So sfccLosRAMa^ ±mmiwmh^o:)Mnm 

[0 0 0 6] 

[%ie*^M^LJ;-5i:'rsilS] HufBi^«fcffi«^tifc 
S R AM«. y •b;l/%«|fig-r« 6 ffl©M I S F E T 

^{f y- 1 m m<omw§L mrnwm^^ z m 
fiELfc«^. •aaiias^M i s f e io:>^m^m,z.m 

[000 7] Sfcs tulBi^^fcfB^^nfc S R AMl±. 
[0 0 0 8] *^B5©@e9tix ^CMOSliSRAM 

[0 0 0 9] 2is:%Bj©fa©aegt±, ^^cmosmsr 
[0 0 10] *%8i©Buffi*e>mc^-©f6flDBWi:«fM 

[0 0 1 1 ] 

[0 0 12] *%Bg©*3li*ifeSlHlKSSa. -«©ffi 
I&MM I S F E TfeJ:rf-3*©ft1tfflM I S F E T*^5 
*S:7y <yy:7a-yyiHlliSi:— 5>f©^fflM I S F E T 
i: Tpf * y -t^P^W^ Urc S R A MiCifet-'T. ¥Slf*a 
«i©^±(C^^L/£:m 1 ««lg|-?t0^n^M I S F 
E T, ^^mU. I S F E 1^i.XS1^mU I S F E T© 
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CO 0 1 33 ^^nn^wfkmm^m^i. mam^ 

fcttfa^mE»ofi675rfc^-tie>©Mic:n-«E-ra!fg»Bfc 
[0 0 14] :i^^<o^wsmm^n(o^jm 

tt. — *f©B»fflM I S F E Tfe<ttf— «OftW«M I 

S F ETTb-'e.^ftS^y >y:/7O>yy0Ki:— ?>f<Ote^ffl 
MI S FETi:-e;><^:y-fe;V^MJ«L/£:SRAM©SBt 
lc:feV>T. (a) ^a±»Ct3ffiBKlfflM I S F E T. lu 

ism^^fflM I s F E T53<j:r;t(}ie^fflM i s f e to 
xg. (b) miV-\'^(o±.mz.. mmyv^yy 
mm^^i^m.t^TM. (c) isnay-hmes. wie 
?g«-rsxe. (d) t9ie-9--<'K'>*-;i/X'^— *?-3b^jg 
f^^'i}^'iiS*^s*5^2i^iK**t«iL. Kiie^aifeiii 

K^X-y^Vi^LTIuEBl&ffiM I S F E TS:fett«jfS 

MMmu I s F E T©y-;^^»eS-rsgfiK?L*J^fi8 
CO 0 1 5] *^0¥»f*iftiHliI^ai©»Bi75^ 

tt. — ^toigftfflM I s F E 7^^if—M(on.mmM i 

SFET3t)>?.*5:7';-yy7n-y r/'IslK t — MO^ffi 
MI S FETi:T';><tU-b;l/^«^LfcSRAM©Sifi 
^c:fe^^T^ (a) ±ffi±fcM|BB»fllM I S F E T. t9 
ISft1?ffflM I S F E T:te*t;tufe«^M I S F E T<D 

JM. ( b ) miY- hwm(o±mcmiy vvT7u 
-y ym^(D-iei(Dxmtim^m^^m^'^t^mmmm 
(O—ysnii&mt^TM. (c) :^r©± 
SPte:t9S-W©lim»tSofi&75r*}g^-rsnjex (d) 

^l/X'^— t^^SrJ^fie-r 5 X@. ( e ) tOIBtJ-l' K * -^1/ 

^ 1 *eisysi:ax<y^vi^as[*^s*sM2«»iHyK^ti 

SIL. IWem2iteigHB*x-y^Vi^LTfrtaE16SMI 
S F E T$;rcl±B3S*?^«M I S F E T©y-X®«»C 

coo 1 6] J:IHLfc#®»cJ:nif. ;>{*:U-b;V©7U 
>y y^o -y y[iigsoAm;'34S?ra5&3^Mi^-&-rs-3to 



coo 1 7] J:feLfc:#®ti:J;tl{f. ^miB^O-^t 
CO 0 1 8] JiIELfc^St j:tilf. > Ui^X 

vx i> ic b-r jiH*eiBkKtcg^iK?L*jgfiK-r s is©^x ^ 

CO 0 1 9] 

CO 0 2 03 mm.<om&\') ssa, *si«6©j^ji© 

iSftDL. "f-iitSt/ (/<-) DL) i:7-K«iWLi:© 

^^mnmrnztx. *-o-^ttDKi6fflM i s f e t q d 

i,Qd2 , —no:i%^mu \ S FETQpi.Qpz 43 J: 
T/— ^*©te@lfflM ISFETQti,Qt2 -eMfigSnT 

vSc cneoMi s f et<d-5-5. igi&MMi s f e 

30 TQdi,Qd2 43j;tfl^fflMI SFETQti,Qt2 
l±n^-\'^;V«T'«!^*tU fe??fffiM I S F E T Q pi . 

Qp2 apf^-^j^^i/MTM^stiTv^So ■r**^-^. C 

©;)<^:y-tr;Ui. 4fflOn^^:^;l/MMI S FETi:2 
<@©p^-^^;l/SMI S F ETt^iKoirc^^CMOS 

CO 0 2 1 3 ±fB;<*V •tr;l'*^^-r5 6ffl©M I S F 
ETO-5-S. — 5>f©Kft«MI SFETQdi,Qd2 
— 5*OftWMMI SFETQpi.Qp2 a. 1 tT'y hO 
IfS^fBtfrSlff^SiSgP t 'J >y T'^a -y 

40 fS*«ifieuTv^s. co^y >y:/'7o-yyiiiBS©— :a-© 

Affi*«»? (Sffl/- F) liliMfflM I S F E T Q 1 1 

©y-x. Fi^'i'y^iS©— 75-tcmM65fcSM^ns ffi 
:^©Affi:^ffi^ (l^y- K) lite^lfflM I S F E T Q 

t2 ©y-x, KWi^'^«©— *iciis6<jic^5^^n 

C0 0 2 23 ^MMI SFETQti ©y— X. Fl' 

v^«E©fite^icax-:j»iSD L*^««6<ifcMiK^n. 

<g2ffflM I S F E T Q 1 2 ©y— Xs K W V«iS©fifi 
50 fc. y y «y a >y :/[nlK©-4lS (m#SM I S F E T 
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Qpi,Qp2 C>#V-X®«) li«M«£E (Vcc) izm 

mjE (Vcc) tiM^Jf 3 V-ea5??. SWJE CVss) it 
mallow (GND) TSSo 

[0 0 2 3] ±myv 'yyyt3y':f\Bi&oxait!m=?m 
[0 0 2 4] ±!B^ ^ u 't)V(Dmii^m^mm^m i io 

l/^TSi^^So 01 :fe<fcr;04^Cli;><^y-tr;l/;& 

[0 0 2 5] P^^V-lr;l/^«^'rS6MOMI SFET 

It. -^jssi^ur3v;b>e.:&s^«:»igi o^ao^? 

l^So n^-^:^;l/^T«^^n/'cji?lilSM I S F E T Q 20 
di,Qd2 :fe«ttflBSfflMI SFETQti,Q t2 li. 

mrm^-^tircMMmui SFET Qpi,Qp2 it. n 

[0 0 2 6] —M(OmMfSU ISFETQti,Qt2 (O 

^n^tiit. pm^:rL)\,3<omiimmimm'^i\rznm 

J5lc^nTl/^§o ^fflM I SFETQti.Qt2 (D^n 30 
W v-Ult^f K (WS i2)®i:*«gL 

^K^nrv^So y-mwLti. mi^fRi (0i4oj;t; 
04o:fe;&75'fRi) i^:M^LT^^te>n. -n<o^mu 

ISFETQti.Qtz \t. C©Si:??l6jli:J&t>TSV^ 

F E T Q 1 1 , Q 1 2 ti:. ^<OV- hST^fRl*^^ 1 TJr&Ii: 
itiS'rsil2:;^lRr (Hl;l3J;tf04(D±T75'lRD Si 

'rs<fc'5Jcsss^nTi^So 40 

[0 0 2 7] — J^fOffii&fflMI SFETQdi,Qd2 £0 
^-n^m. pS['i7x;l/30?gtt®«Jc:JB^$n:rcn^ 
^»f*^«5. 5 (V-X^«. KW>^^«) C 

J^c^nri^-So Igi&fflMI S FETQdi Onia^ffc 
M«5 (KWV^«) KSIfflMI S FETQ ti 

i:«a«ojgtt^«Jc:jB^$n^ ffi»fflM I S F E T 
Qd2 On5!^l|f*«S«5 (KW>«g«) \t. lE^ffl 50 



MISFETQt2 On^^*f*:®i^5 (V-X«|«. 
«o ffiffilfflMI S FETQdi.Qd2 O-ttl^'noy- 

[0 0 2 8] — 3tf<^^??fffiM I SFETQpi,Qp2 O 
^n^nti. nM^x;l/4iO?gtt«g«Jcjg^$n:rc:p^ 

^»^*^«9. 9 (y-x^ii. KWy^JgD <i 

^^tlTl^So :aMfflM I S F ETQpi Oy-hffiffi 
8 ti. MIBffil&fflM I S F E T Q d 1 toy- h®ffi8 
— mc«^^nTfe5> m^SffiMI SFETQP2 ©y 
-hSS8«. tulBlgiflfflMI S FETQd20y-h 

[0 0 2 9]ffj|H«WlfflMI SFETQdi ti. Mie^ 
2 :^|nltC:feV^Tm^^SM I S F E T Q pi ^^fflM I 
S F E T Q 1 1 ^OHJcffiM^n. fulHKiflMM I S F 

ETQd2 \t. mzf5^\z.^\^^x'^mmu \ sfetq 

P2 2:^fflMI S F ETQ t2 fctoratcEB^nTV^ 
So —n(r>mmm\A\ SFETQdi,Qd2 ^^XS—-^ 
om^fflM I S F E T Q pi , Q p2 iD^n^nti. 

[0 0 3 0] KiJffliM I SFETQdi, Qd2 :|o<};t;te 
SfmM ISFETQti,Qt2 O^n^^n^DnM^Uf* 

®ilS5. 5 (V-X«iS. KWV^iS) (D^SJcti. 

i iff-^V) e^y-y-^K (T i s i2)»i o:^)^®^^n 

Tl/^So :&^^fflMI S FETQpi,Qp2 O-?- 

ti.^ic\(Opm.^MmmL^. 9 (v-x^ig, kw^ 

So 

[0 0 3 1] IBSIfflMI SFETQti.Q t2 (OV—Y 
mm7 ('7-K«WL) :m<ferfjE»imMI S FETQd 
i.Qdz CnMmUl S FETQpi.Qp2 ) (D^-h 

mms(o'ti\^ti(Dm&icit. m<t->v::2z/mt)^^t^:s> 
it^K'57:a--;i/x^--9-i 1 ti^mmznr i^^^o 
y-h«@7 C7-K^wL) . y-h«ffi8c>^n^ 

[0 0 3 2] ±fE6MOMI S FETO±W<:ti. gffc 

1 3o±gptct±— ^^iD^mKKLi.L2 cmmm 

iSLi ) *'Jgjffi$nTV>So c:o^HfE«aLi to— illBSP 
gfti^ynvMi 3:fe<fct;^{[:i/ya>Mi 2Jcgg 

?L^tlfcSJi^l 4:^31CT. MMmUl SFETQ p 

2 :fe<}:r;ffii6fflM I sFETQd2 icfm<o^—hnm 

8 i:«5tfi5JcgJ^^nTv^So ^miffi»Li (OftfiflD-«g 
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mi. mt'> v 3 1 3 icMJL^ ^Tcmmn i s *a 

UT. ffilSfflMI S FETQdi (Dnm^mi^i$.5 
?n?fc*EK?Ll e^fflCT. ft^tfflMI SFETQpi 

nTv-'So -r^^^-^s ^mE»Lit±ig«ifflMi s fe 

TQd2 (fel^fflMI SFETQP2 ) ©y— b«SI8 
i:> ffi»fflMI SFETQdi (Dnm^mimi^S (K 
WVffilS) ftl^MMI SFETQpi (Opm^m 

SMffi»Li liv mtJT i N (^^fV-^-fb^ 
-TK) MmiSSLi ST i NOft&. 

-< KT««-r « d t T?^ 5 o 

[0 0 3 33 ±fE^mi3glLi £D±95{ca. P S G (Pho 
spho Silicate Glass):&H©^{t5^ U 3 >'|^ite^JK*^e> 

U 3 3 43 JitfBEfki^ U 3 V)^ 1 2 IcmS niTcgf 

Sec?Ll 8%aCT. ft#fflMl S F ETQpi feitfffi 
I SFETQdi \c^M.<r>V— Mi® 8 tm^W 

?L1 9%aCT. SKlfflMI S FETQd2 OnS*i» 
^WiS»L2 <0«e.»i:flfi©-4a8g|Sl±> SMl^fflll 7:6 

i; If ^ftv' u 3 >K 1 3 1 g3?L? nrcmmn 2 o c 
T^ nMmui SFETQP2 <opm¥^mimm9 cf 

mE»L2 aiKISffiM I S F E TQ di CMMmu I S 

FETQpi ) ^-y-nmst. mmmui sfetq 

1 SFETQ p2 OpM¥W«««9 CKWVfiSa) 

^^^sv^itm^wtcst^LTv-'S, ^miffi»L2 lis m 

^l£±-fic T 1 N©/^U Ty^ ^fVm^miffzA 1 

2 0©F^a5{Cl±> ^mS3»L2 ty-ha^S. n^ifi 

mi^mi 5 43 j; p 9 ^ (ommmm^^n 

[0 0 3 43 ±^mwmL2 o±95ic{±, ffiffci/ya 
smz 2*<}:rfaJpmffiS2 3*^jgfig;?nTv^So «Ji 

mBEIS2 2l±. Sm*6i^K2 K 1 7 43j:tf^<fc->y3 
Vl^l 3tCl8?LStlfefil3^2 4«raUT^1tfliMI S 

FETQpi,Qp2 (D^-n^'ncpii^aff^^JSg (y 

«9lcmili«ffi (Vcc) ^^i^-rSo »J|smEi6l 
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2 3 lis SM*6ig^ffii2 1 . 1 7^^lfmit'>Vaz/m\ 

3 l<:iaiL4tlfcgm2 5 ^aUT^ftfflM I S F E T 
Qdi.Qd2 <D-?-n€nOnS¥»f*®lS5 (V-Xfl 

IS) icm^Kiicgj^sn. (ine.onS^*f*®iS5ic 

SqifilS (Vss) ^«|!|i&-rs. mfi«GGK2 2^<}:r;s 
Jp«ffi»2 3 lis e!I^lf±TlcT i N<D^'?UT;««:5»;I/® 
^JgfiKLl^cA 1^*^5.*S„ ±fEStmiLZ4. 2 

5<DF*}mc(i> «IIP€S!tS2 2 2:p^¥«#:ffii£9. S 

mmsM 2 3tn m^mi^mm 5 1 (ommmm&^m^ 
mz 6^ift^Lx-M<omn^'f~^m (.y^-^un 

1 7i3J:tfM{b2/';3>Ml 3lcia?L?nfcSl^?L2 7 
*fflCT<ESIfflM I S F E T Q 1 1 © nffli|iSW*ffiiS 5 

L) ti, «M*6)ii«2 6. 2 K 1 7feJ;tfSft:->'J3 
yfflil 3le:IB?L*tircgim2 7^aUTteMSM I S 
F E T Q 1 2 © n 5 ( V-X^tS. H l^-T 

DLfe*tf7*-:>«a/DHi, Mit«±TJcT i N©/^ 

13\ IXS&mi^ZT. 2 7 0F^g|5lCti. (D 

30 So 

[0 0 3 63 CO<fc5»Cx 2j:^fi6©Jg«©S R AM«v 

Mig-g-rs— M©^mgs^Li,L2 ^s^&snmstjg 

JB»c}gfi2f S*&tc«42i>lSJ;:^S 2 *©^miEM^®lc 

2 ii±%aJiJ'«ifcS:G: t) -a-? J; icgBM-r s c t 

tft«©Ts pJ^:U-b;l'©d&*®««riRM>-r5cf:*^T? 

40 [0 0 3 73 *5ISfi©J^SI©S R AM©;^^:U-fe 

;i'©SBi:^S^06~03 2:&fl§v>TSiMf «c 
^^•U-fe;l'©Sjg:^^^f^0©-5-^. »fS0 (a) 
t±iFa0©A-A' telcmU, »fffiE (b) l±¥®0 
©B-B' «ltcmLri.>5, 
Si:^m©**5^L. «eifeK©@55ii#BSt-5, 
[0 0 3 83 ^-f. 06:feJ;tf07li:5^t"<J;'5lc. p- 

iSAR©^H (m=^mm) mmso^m^-r^o c 
©SI 3 0 1±, ^mwmm 1 itcKfti^y =i>ig3 1 
50 {ti^^j=iym3zt^mMmmi-rc'4k. y*hu'j:^\- 
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^ Lrmt'> y 3 >M 3 2 . mit'^ u a 3 

■rs. 

m^»mm2\,i. »3o©rta5«-&tyit^iif*s«i 

±k: C V D (Chemical Vapor Deposition) ^TMiti^ V 
n 3 6 *JI< itHLfc^. ^{b-> U 3 3 2 

(aBStHift^fiSSIWWif (CMP) ) icJctJK^ 

to 0 4 0] ^fC. ?gtt®i^ARO«SfcS-D?'cMb-> 
UaViiS 2fe<J:tJ»{fc->U3Ve3 l^X-y'^V-J'T? 

i^£L/-c^. 09:te*tf0i oicm-r^vic^ mmmu 

ISFETQdi,Qd2 feJctfteiilfflM I SFETQt 

i.Qt2 ^m^t^mmsmARo:iimwmmi\cpm 

^*E^ (:^-^•^'^) ^-r:i->'rr-^ii*LTpM'i'x;l.3^ 
J^^U m?grffiMI S FETQpi,Qp2 ^Jg^fSS 

^ *'f5j->iT-e3i»LTn^'>x;l/4^JgJ«-rSo ^• 
C^. p^'?x;l/343<J;tfnS'>x;l/4<D-?-tl-rtlOS 

[0 0 4 13 ^IC. H 1 1 fc^-r * ^fc, 1 
±}c C V oar- nM^iK^-> VaiymsS. W U ■^--Y 

h'M3 443<fct;Kfti>'ya>'Ki 2^m^imi.Tz^. 

01 2:feJ;CfHl 3 t^-T J: -5 7*M^Xh«r^ 
X^^lcLfcK^'Tx-y^V'^T'^fki/yn^Ml 2. W 
S/yi?-'f K)g3 433<ti;nS^ft2/y3>'ffi3 3«r-'^ 
;>--V^-rSCi:K:J:»), <^fflMI S FETQti . 
Qt2 (OY-hWmi (V-mWL) :feJ:tf]ffi»MM 
I S FETQdi.Qdj (ftMfflMI SFETQpi.Q 

p2 ) ©"/-hSffiS. 8;&}g«-rsc 
[0 0 4 2] 01 4:ej:c;0i 5 tc^f <}: ^5 tc. 
pM'>x;l/3tCnM^M% (U^^Sifcai:^ ^S-T^^-^ 
?r-^ji*LTi53lfflMI S F ETQ t» ,Q t2 
l&fflMI S FETQdi,Qd2 (Onm^mi*miii5. 5 
(V-XMi^. FWV^IS) ^mmL. nS'^7x;V4 

ISFETQpi.Qpa ©p5!¥i»«««9x 9 (V- 

Kl^-^'VffiJgl) ^Jg^Lfc^^ ifiilf*:a«l± 
C V D3£-eiSiBL;feK{t~> U 3 VK%S:5fSX';;^ V 
^SCiiJCAtl. IbSlfflMI SFETQti.Qt2 <D 
y- h®S7 (t7- K^WL) :}3J;t5K16ffiM I S F E 
TQdi.Qd2 (ftWffiMl S F ETQpi.Qpz ) © 

[0 0 4 3] ^»C. WMmU. ISFETQdi.Qdz ^ 
Jctflte^^SMI S FETQ ti.Q t2 O-?-4a-m<0nS 
if^»^i^5, 5 (y-X^«, KW^'^tS) ©Sffi 

hKfldie nmmu i s f e t q pi . q 
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P2 (Dprn^mms. 9 (v-x^is. fw^ib 

«) 0«ffi«:ae y- bKffc^ 6 t ;&x-y ^V^'T'^S 
HI 6li:a^-rJ;-5lC. ifyil«:S« 1 ±fcXM>y 
^ y vySTT i )K3 5 «rit«frSo 
[004 4] 1 ^T*--;!^ (^S) 

LTT iK3 5fciMli<c»ffil (nM^NIf^^iaS. p 

m^m^mm.^:) t^s.^^^^tz^. *sf5©Ti)i3 

5*X'y^vy-?^*-r5<ii:{i:<J:!3. 01 743J;t>'0 
1 8tc:^-r<tp»c. na^{*®«5;j3.J:lf pM*»* 
10 9 OSffifc T i y •9--r KS 1 0 ^Jg^-TSo 

/g^»CJSCTiN¥^*:a«1^7'--;l/L> T i S^y 

i?--r Kji 1 oj&isfiiiit-rsc ^fc t i j^y+j-^i' k» 

1 0 *}g^-r3«*3 f? jc. ^wws. 1 ±fcx/< -y ^ y 

vySTCo (n/VVh) ll%teSL> 1 
[0 0 4 5] :^{c. 01 9:j3J:tf02 ofcs^-r^atc. 

¥»f*Sffi 1 ±fc C V DffiTKff 3 OnB®«©gt^g{fc 

20 IC-LTz. K^l'X>y^vyTffiiS«M I S F E T Q d 

2 (m?RffflMI S FETQpz ) <Dy-h«^8®±a5 
©MfbS^ y 3 vKl 3 43 J;tf ^{fci/ y 3 >M 1 2 :&iB?L 
LTSBK5L1 4*Jgdi-rSo R^fC. ffiWfflMI S FE 
TQdi ©nS!ifi»f*ffiiS5 (KWVfligE) ©±35® 
S{t->y3>'Kl 3%x-j»f-vy^^^bT^imi 5 
*Jg^L> aWfflM I S F E T Q p 1 © pSitM»^*«iS 

9 ( F -ymm) ©±a5©^fb-> y 3 i/ffil 1 3 *x y 

[00 4 6]??ffc, 02 l:fe*tf02 2fc:^'ra:5ti:, 

30 ^fti'y3v®i 3©±gPfc^mBB3SLi ^?gfie-rs, 

^mEKLi a. itilS«:Sffil±»J:X/^«y3»yi/^^SS 
?tttCVDi6Ti«MU?fcffiSri OOniifgfi©T 1 N« 

4%aCTft?SSM I S F E T Q p2 33J:tfffii6SM I 
SFETQd2 fc«3i©y-h«ffi8tS«!$tl. g!^ 
?Ll S:^^!:^^®!^!^! I S F ETQdi ©nM^l^f* 
««5 (FWV««> t^iK^n. g^?Ll6!g:ac 
Tftl^fflMI S FETQpi ©pS!¥l»»««9 (Kl^ 

40 -OffiHE) fcSl^^tXSo 

[0 0 4 7] -mc. 02 343J;t?02 4li:g^-r<fc-?l!:, 
SHfB»Li ©JiasfCC VD^-PP S G*>e.«:SJBH*e 
iglKl 7^^iS[Lfcm^ yith\^-J7.V^-^7.^\chfc 
F^-fx-y ^V^T'SSl^M I S F E T Q d I (felfffl 
MlSFETQpi ) ©y-h®Bi8©±SP©iBKiieig 
Ml 7. ^{bi'y3>'i^i 343j;t>'^fb->y3>'Ml 2 
*iB?LbTgf;^?L 1 8 ^Jg^fSc iHl^fc, StlSfflM I 
SFETQd2 ©nM¥»»M«5 (FWV^JS) © 
±8lJ©»ra«!igffii 7feJ:lfS{b->y3i/Kl 3«x-v 
so ^i/y-eKf^LT^KM 9«?g^L, :ft^^fflM I S F 
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IS 

ETQpj ©pffi¥»f*««9 (KW>'«JSe) ©±gP 

[0 0 4 8] :^{c. 02 543j;cf02 etc^-TJc'^Jc. 
tmUl 8. 19. 2 0Ort8BlCWM«a«>iiA/T?:/^ 

zyym-cT i nm. a i t i NM^/iffl-^iiffiu 

2 l±. g^l^?Ll 8«rfflCT*^SMMI SFETQpi :}3 

^ummmu i s f e t q d i »c^*ji©y- hsffi8 i: 
imtEtu mm.lL i 9 ^acTBSifflM i s f e t q d 

muzo^mcxnMmui sfetqpe ©pS¥* 

[0 0 4 9] ^IC. 02 7. 02 843 J; 02 9 Ic^t" 
:^^::x,inchrc K9^'x»yf^V^yTm?BffflM I S F E T 

Qpi,Qp2 (D=tti=en(Dpm^^mimit9. 9 cv- 
;^®«) (o±^com^tmm2 1. 1 T^scfctf^fti"; 

3Vffiil 3*BH?LbTgSB!7L2 4. 2 4^mmT^o m 

mic^ mmmui sFETQdi.Qd2 ©^n^non 

2 K 1 7feJ:tfiif(:->y3VKl 3*M?LLTjgBK?L 

2 5. 2 5 ^Jgfig-rSo 

CO 0 5 0] :^ic. gi^2 4. 2 sortgpicwili^a 

ftjiA/-C:/-7^3 7*Jg^L;fe^. 030. 03 1^* 

If 0 3 2 ic^-r^ o tzi. ^^«eigJM2 1 <o±mcmMm 
smz zisaxswmmsmz s^mmt^o mmmsEm 
2 zi^^um^mmmz 314. SM«egii^2 1 ±icx/^ 

•y^f'Ji/i^-PT i N». A IK. T i N|gt&JIIl?5?«ia 

i»2 2t±. ±fSSBK?L2 4. 2 4«:aCTft^BfMMI S 
FETQpi,Qp2 0^n^n£DpSifiSJ»®«9. 9 

(y-;^«iig) icSi^sn. aJp®ffiB2 3ti. 

m25. 2 S^aCTffittfflMI SFETQdi.Qd 

[00 5 1] ^o^. mM«£E«i2 2^j;:ifmmmEm. 

2 3 0±gB^C C V D^TKffcS'U 3 v*^e.*s»iig«BS 

1^2 e^itiMLfc^. ^^M^i^Xh^TX^lCbfeK 
^^'X>y^Vi}*'T-<teKlfflMI SFETQti,Qt2 
n^n©nl!¥»«:«l«5. 5 (KWV««) <D±SI5 
(ommtm^^z e. 21. 1 7 33<kt;^{b'>U3>Ki 
3«rgg?LbTSl^2 7. 2 7J&Jg^U l^V^TSB^JL 
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2 7. 2 7 CirtSi5tCWK*aJ6iiA<T*7'^ 

JiM*eigai2 6<D±a5K:x-^'iaDL. /dl^j^ 
x/^y ^» V :^y&-eT i NK. AIM. T i nm^m^ 

tJ'lKDLli. MS^?L2 7. 2 7©-7?^aUTte^lfflM 
ISFETQti ©nl!i^^»#«l«5 (KWV1S«) 

fcgfj^sn. •r-^'i^/'DLa. wm^2 7. zrom 

10 75-*acrfiM«MI S FETQt2 OnSij^#;^« 

«oi50 1 ~0 4 * y -fe^w^^-r s. 
[005 2] (*fisojBfii2 ) 03 3 1*. :^mi<Dmm 

©S R AM©;?<tU-t;l'*^-r¥ffi0. 03 414. 03 
3©A-A' J9tC}fto?fc»rffi0. 03 514. 03 3©B 
-B* ^»C}ftofc»fS0. 03 614. *5lfiS©JgHI©S 
R AM©;>«*V-fe;l'©^IlI6S0-e*«o 
[0 0 5 3] 0^©J:5lC. *5ISSOJgSI©SRAM 
14. w!EMM(Dmf& 1 © S R A Mi: lll^tc. 'J -lr;l/ 
20 ©7 U -y :/7n -y y[HlK©Affi:^SS?ra^3SSiK-&-rS 

-«©MmiaRLj,L2 ^s*si»metcjgj5KLTv> 

So *?t. 2|ESIfifi©Jg«©SRAM»4. ±B©^mE«ft 

L2 i:T)i©^Bfi3iSLi t^j£:v^aaT?a:%t)-&'5<fc 
^icffiBL. ^mH3KLi,L2 ^:^■ne.©ra^c/^SE•r5 

«ffi*«lfi8U (^fci'U3V{g|4 2) I4fi««: 

30 [0 0 5 4] 2|!:Slfitt©Jglil©SRAM©;>{*D-b;l'©S 
3i:^*03 7~04 8;&fflv>TSiwr5, *:te. 
';-lr;l'©ia3t^j£^f^-r^0©^-^. BM0 (a) 14¥ 
ffi0©A-A' i»lcmU »fS0 (b) {4^F®0©B 
-B' »^^:*fJ^:^LT^^So Sfc. #¥ffi0fc{4»m®i: 
mmL(D3f.^niL. t^ffii©0^(44&ns-rs. 

[0 0 5 5] $-r. t5fE^©Jg.«l ©06-01 81C 

2. pS'>x;l/3. nl!'!>x;V4:fe<}:tfy-HI{fcfi6 

^JgfigLfc^. pM'^7x;V'3 fclglbSM I S F E T Q d 
40 i.Qdz :feJ:tfiBMfflMI SFETQti,Qt2 ^JgfiK 
U n!6!'>x;V4teft?SfflMI SFETQpi.Qpz* 
JgjSe-rSo I SFETQti,Qt2 :}3j: 

tf|g!ft«MI S FETQdi,Qd2 (OnM^mW^iA 
5. 5 (y-X^lS. KWV«a«) ©aSt. A^^ffi 
MI S FETQpi,Qp2 ©p§!i{i»«=^tSlc9. 9 (V 

-x^iS. KU-f^Mis?) ©astc->-hg*i;;&fiS-r 
5 i •9-^' K» 1 o^mmr^o 

[0 0 5 6] ^AK. 03 7feJ;t?03 8»C5^-r*-5K. 

*i¥f*»ig 1 ±ti: c V D m-^mm 5 0 M^e*©»v^g^fc; 
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ICLtz K^-rX'y^V^TJKSlfflM I S F E T Q d 

2 (ftltfflM I S F E T Q p2 ) oy- h»Bi80±gB 

(Omiti^ U 3 VUl 3 43<fc tf Bf{b'> y n ^'IK 1 2 ^P^?L 

LTS^m. 1 4 ^mmt^. mmic^ mmmu i s f e 

TQdi ©nS!i|M»#®«5 (HW>^«) ©±315© 

mwfflM I s F E T Q p 1 (o pm^mimm 

9 ( K W CD±gp©^{t -> U 3 1 3 *X 

[0 0 5 7] ^^C. 03 9:feJ;t;04 OtC^-r<J:^lC, 

^TSSfcli CVDSTiiilLfcKei 0 OnnSSOT i 

^tU-b;l/^«^-rS6fflOMI S FET*a-5J:'5lC 

fflMISFETQdi (ft^fflMI S F ETQpi ) O 
y-h®ffi8. raSfflMI S FETQdz (ft#fflM I 
SFETQP2) oy-hliSS. (gSlfflMI S FET 
Qti.Qta ©y— h«8S7 CJ— KS8WL) . C^lffl 
MI SFETQti.Qtz fclBitlfllM I S F E T Q d i , 

Qd2 \cnm(Onm^mf^^m5 cv-xmm. kw 

^^IS©— :tei:tfft#fflM I SFETQpi.Qpz 
©pS^#««9 (KWV®«?) ©^tl^n©±gi5 

[0 0 5 8] ^miaMLi li. mmjLi 4^mi:-rmm 

MMISFETQd2 (ft??ffflMI SFETQP2 ) © 

v-hm&stis^^n. sm4o*jiUTKififflM 

ISFETQdi ©nS*W#ffl«E5 (FWV««5) 

tmm.^ti. mmiL4 1 ^acrft^t^M i s f e t q 
pi <opm^mfmm9 (kwv««d irssgs^n 

•5c 

[0 0 5 9] ^RlC. 04 l:fej:r;@4 2lC^-r<fcdli:s 
^3fiBSS! L 1 ©±gP»C C V D STMM 3 0 niifeS©^^: 
i";nvjg4 2^ii©Lfc^. 7* hl^i^X h^^Xi' 
IcLfc K-7l'x-y^>'i?-eMiftMM I S F E T Q d 

I (MMmu I s F E T Q pj ) ©y— hmg8 ©±gi5 

©Sffc'>';3>ill 7, 1 343<fctf»{tS/y3VKl 2 
SFETQd2 (Dnm^Wmm5 (KWV^lgD © 

±ffi©^{fcs' y 3 1 7 , 1 3 *x '•7 vy-t?igss L 

TW^JL 1 9 ft^fflM I SFETQpz ©p 

mi 7. 1 s^siy^^y-vm^LTrnmnzo^m^ 

[0 0 6 0]^}C, 04 333<fctf04 4lC^'ra:'5lCs 

^{ti^ y n 4 2 ©±si5fc^m^ L 2 ^mmt^ » 

^MiSRLa lis X/^>y^y>'i^$:fe«CVDa-e*t 
aL;feSlff 1 0 0iBi(eS©T i Nffi*. h u^x h 



fiK-rs, ^mKISL2 t±T i N©ft6. W*2©1S1I;S^ 

S^s W'> y ■^^ H©«Si;^^S-> y 

TffilSfflMI S FETQdi (ftltfflM I S F E T Q p 

»fflMISFETQd2 ©nSi|^i*^«c5 (KW> 
««) i:SiKSn. ^!K?L2 O^aCTft^SfflM I S F 
ETQp2 (DpmmUmiAQ (KWV«igD ttStU 

10 snSo 

[0 0 6 1] ^mBSIL2 TJB©M3fE»Li ©± 
m^::fe^^T^ :>«*y •fe;V*«^t-S 6ffl©M I S F E T 

<}: -5 fcj£t/-^®®T'jg^ bv mm.^ is, 19. 2 
•rs. ,^mi3^Li.L2 *!3'E,»i,^i^©sft>'y3>' 

1^4 2 (SimK) i:T^Sig?c*}gj5eu b*^tc 
©S«*f C©«ft*:A:#<-rsc:i:««T*S©-p. S 

SSL 1 , L2 <omcifttE-r^mi-'Km^^sm<t^ 

(Ta2 05):S:H©ii5^«#:*JS^T«fiK-r5CfctJ: 
!3, S«fy-K©«SfS«fi*^c.»cie-»frci:fc-p* 

a. 

[0 0 6 2] ^»C. 04 5feJ:tf04 6fc3^-r*3»£:> 
^miagL2 ©±gptcc VDjST^fbi'y r3:/7b^e,:5:« 
»^«SSilK2 1 ^itaLfc^. 7* h US^X h^&VX^ 
fcL;feK^-fX-y^vy-emWfflMI SFETQpi.Q 

30 p2 ©^'ti^ti©pM¥»<*^ilf9. 9 (y-x^iS) 
©±^©jBrai^ii2 ifeitfMki'ynvjii 7. 1 

mmu ISFETQdi, Qd2 ©^ti^n© nm^i^ 

^iS5, 5 (y-Xffi® ©±gP©SK«6^M2 1 :fe<J: 
tf^fti^-yavai 7, 1 3;£gH?LLTgm2 5. 2 

[0 0 6 3]:^lCv m4 7:^^Xfm4 8lzmti:^lc^ 

mw.^2 4. 2 5©rtgi5tw)^*aae)i2>A.Ty^y2 9 
mwmstm2 1 to±^uimm9si»2 2 

40 ^J:tfSJp«EiS2 3;&J^fig-r5o mS!iffiffM2 2fe<i: 
tf»Jf!m£ES62 3 1±. JlH«fiig^l^2 1 ±lcx/1-y 

i^TT i NH. AIM. T i Nm^m^mmLTz'ik. 
[0 0 6 4] ^©^. mmmmm2 2^iiummmsm 

2 3©±gi5lcC VD^£TBS^b^>'yr3^'*^P,:g:■5igRB^eiS 
ffi|2 6*i®ML;fe^. ^^hUi^Xh^TX^'fcLfeK 
^-rx-y^yy-etejglfflMI SFETQti.Qt2 ©■?■ 
n^'n©nS^»{*:®ige5. 5 (FW>'«I«) ©±gB 
©JHratei!Sffi|26. 2 1 43j:tfS{ti'y3>Kl 7. 1 
50 3«gS?LbT«iK?L2 7. 2 7*}gJ5SU SIV-^TSm 
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2 7. 27 ©rtSP^cwii%a^63&^^?y^^^*JgfigLfc 

X/^-y:}"; vyST'T i NlKx A 1 T i NM^IH:^ 

[0065] (S©S©}gj|S3) :^m(Omt&(0 SRAM 

9-06 3*ffi(/-'Tt(iWr«o ;>«ty-b;V' 

[0 0 6 6] Sf. 04 9;teJ:tf05 oic^fJcdfc. 

1 0±®lCpS'J;x;l/3:teJ:D'nSj'f ai;l/4 

y^mitmz s^^zfu i s f e xoy- h»fl:ffli6*jg 

JSgLfc^s pS!t7x;l/3lclKi!)fflM I S F ETQdi .Q 20 
d2 ^3<fctf«KaifflM I SFETQti.Qta *Jg^L. 
nM'>x;l/4U:ftWffiMI SFETQpi.QpE ^fig 

•rSo ^MMi s FETQ ti.Q tE ©y— hmsi? 

(y-KiBWL) 43j:lfffi»fflMI S F ETQdi .Qd 
2 (ft^fflMI SFETQpi,Qp2 ) 

8. 8 a. MJSSOOrmcSgO^^gi^UaVl^-e^fig 

■rs. '?^-h«@7 (^-KjswL) is^zfy-hnm 

[0 0 6 7] :^lc. 05 1 :fej;c;05 2lc^-rJ:-5lc, 30 
leaifflMI S F ETQ ti .Q t2 ayv—vw&i (.y— 

K«wL) . mmmu isPEXQdi.Qda (MMm 

MI SFETQpi,Qp2 ) (Oy—y^S. 8. fejgl 
fflM I S F E T Q 1 1 , Q 1 2:feJ:t?ffii6fflM I S F E T 

Qdi.Qd2 ©-tn^nonSiifiSifWBias. 5 (y- 

T-^m. F WV^ftE) . ftl^ffiM I S F E T Q pi , Q 

P2 (D^n^ti(Dpm^i^w$.9. 9 (v-x^. 

[0 0 6 8] T i S/y^f-r K«l O^Jg^fSlCli. y 40 

-hm®7 (•7-Ki6gwL) ^^uy-hwmscD^ti 
^ti<oms^m^m{t->v^>mi 2 a. rasfflMi s 

FE TQdi.Qd2 43,ttflK@lfflM I S F ETQ t j ,Q 

t2 (o^ti^tKOnm^t^mms. 5 (y-xffl«. 

MI SFETQpi,Qp2 O^tl^tlO p^^Si-^^i^ 

9. 9 (y-x^«e. Fwv^tgE) ©^s^a^y- 

h^ftK6i:*x-y^V^T?^£bfc:^. ^Himmi 
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(y-he«i7. 8) ^^n^nK*s**fc^. * 
sjs©t i ^^x-y^vy-zf^s-rsc 

[0 0 6 9]-^»C. 05 343<i;t;0 5 4li:^-rj;'5lc. 

^wwssi 1 ±te c V jimvmm 3 0 nafisosEo^sfb 

->'; 3 VK 1 3 Lfc^. :7* h l^S^X h^vx^ 
fcLTgfk->Uavei 3«-K^-l'X'y^vy-r5<li; 
lEftfllMI S FETQdi (Onm^^fmm^ 

( K i^i- hmmmu i s f e t q d 2 mmm 

MI SFETQP2 ) <0^—YWms tlci^fzif^^W^ 

Ji4 3. fe^tffiMi s F etqp2 (Opm^m^mmd 

(KWVSi*) 2:B»MMI SFETQdi (ftltffi 
MISFETQpi ) (DV-hW^8 tlc^tcif^mn 

?L4 4^^-n^'nfKj5!c-r5« mmc. mbmu i s f e 

TQd2 OnMi|i»f*««5 (KW>««) ©±^k: 

mmii4 5^m^u *#smi s fetqpi <Dpm 
^mimm. 9 c f w (D±mcmmiL 4 6^m 

^■rs. 7'r-;VF»{fcffil2 8©«ffittS{i: 

[0 0 7 0]^fc. 05 5:fe<tt/0 5 6lc5^f .t'^t;:, 

mKfgLi,L2 ^jgfiK-rso ^mK»Li,L2 ^m^r 

Slci±> ^{t-^yavKl 3±tcx>'^-y^fy vyjSSfc 
l±CVDS56-e)ilJ?5 0~l 0 0Tam&(OT i Nll^JSS! 
L> :^l/^-r<l©T i NM±tC VD?ST^1 0 Onmg 
&<r>mt^ y 3 4 7 :feiiiM L:fc^. 7 * h WJT. F 
:&^X'^fCL:feF-9-)'X'y^V^^Tgfb'>y =iVSi4 7 
:teJ:t?T i NK*/^:>-^vyrSo ^miBi^Li , L2 
«T i NOffi. W:*HcDiSfi^^-^. Wi'yi?--r F^: 

[007 1] «mBKLi ffil&fflM I S F E T Q d 

1 («H?ffflMI S F ETQpi ) oy-F«ffi8 e 
MffiMI S FETQti,Qt2 coV—VWmi (V— F 

16MMISFETQd2 (ft#SM I S F E T Q p2 ) 
oy-Fmasi:. K^fflMI SFETQti,Qt20 
y-F«ffi7 (r7-F«WL) i:icM*S<t'5»cEB-r 

5. C®i»^lc<};l3. ^3TEiSLi i;y-FmK8i:^ 

c" A^jgi^tsn. ^Tummmhi h^-vmms^^ 
©Kic/j-a-r 5g{t'> y 3 vBg 1 3 Tssifi? c ' *^ 

JK^SnScDT?. »©y-FO«#S5^S^tt-^LT 
p«*y-fe;l/©a||y7 Fx^-j8ttJgriRi±S^S<ii:*^ 

(03 6) <DgS^? C fc*«)«»i:^LV^«€^'r5c 
[0 0 7 2] ^mE»Li ti. g^?L4 3^3iCTIIll 
fflMISFETQdi (FW^'ffi 
IgD fcffi»fflM I S F E T Q d2 (ft^^fflM I S F E T 
Qp2 ) (OV—YWmS}^\cW^tit\.. Si^?L4 6*a 
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CTft^fflMI SFETQpi ©pM¥*f*SllgE9 (K 
Wi/®«) fcgSK^nS. OSt). ffil&SMI S F E 
TQd2 (ft#fflMI S FETQpz ) ©y-hm®8 
iix ffilSMMI SFETQdi OnS*»**^lgE5 (K 
WV^IS) i:. miffflM I S F E T Q pi O pM4^ 

[0 0 7 3] ^mOSLz ti. mm^4 4*ai:TAl?f 
fflMISFETQp2 ©pS!^f*:fS«9 (HW>^ 

m tmmmui SFETQdi (^^mmisfet io 
Qpi ) (o^-hwmsticmmfEtu mmiL4 5^m 

CTffiiftfflM I S F E T Q d2 (Onm^mimm 5 ( K 

WvMigS) tSIK^nSo ffil&fflM I S F e 

TQdi (ftl^SMI S FETQpi ) ©y-h®ei8 
ffiKMMI SFETQdz ©nl!¥W«^«5 (K 

WV^iS) i;. M^mUl SFETQpz ©p^¥^ 

[0 0 7 4] 5^Jc, 05 7lCg^-r<J:-5»5:. Sfti'Vav 

K 4 7 ©±a!»C C V D ST?^ 2 0 0 nmgfi<D^{k-> V zo 
<t5'U3>l|5 3*R I E (Reactive Ion Etching) *H 

Lz o•¥■n■?'n©^l^g^c■^^-r Kr>*— 9- 4 8% 

[0 0 7 5] ^tc, 05 943*t>*06O{C^-r<i:dfCx 
mt->V=tl/m4 7^i:U-*)->f K-^i^-^l/X^— 9-4 8 
Oiapt. SftS^y 3^1814 7s 5 3 (it-i' K'>*-7V 

9-4 8) M^tJP 30 

SGO,k^*^{bi";3:/IS©»H*6gtM4 9%CVD 

X>y^>^Tftl^fflMI S FETQpi.Qpz (D^n^ 

n<DpaiNi#^9. 9 cv-xmo ©iasoMw 

*e!»li4 9*|g?LLTgSK?L5 0x SO^Jgfig-TSo 1^ 
mic^ fimmM I SFETQdi,Qd2 cD-€-n^no n 

s^#f*®ig?5. 5 (v-x^«) (D±§ii<Dmmfimm 

4 9 %g3?LbT»^?L5 K 5 1 %Jg^L. «5^MM I 
SFETQti,Qt2 O^n^nOnllijm^c^S. 

5 (y-x^«. KWv««<^flfi:^) <D±9Jo®ra«» 40 

[0 0 7 6] P SG*^e>*SjBH«S»«4 9*X'y^V 

^LTg|!B??L5 0. 5K 5 2%?pfig-rS±fBOIig-t? 

K4 7^. v-Ytmi (y-FiSwL) . y-hmai 

fcS{b->Ua>*^c,^5^^->f K-;?*— 9-4 8 
a. JlMiffii^K4 9i:ax«j;^>'^Mft*^a:S:5<7D-e, 

[0 0 7 7] JSR9tS»S|4 g^xy^i/^L so 



Tg^i^SO. 5 K 5 2*3^^-r5^»i:^V^57* h 
T i NK^X-y^V^^'LT^MBSK 

L1.L2 ^jgfigfsisicffl^^fc^* M^-:^xh^x^o 
-&t>-&-rniceHLTg^i^5 o. 5 k 52 tmmw. 

5 0. 5K 5 2<Dt,^-fnA^i;^miB^Li Sfcti^m 

4 9«rx>;/^>^L;feEgli:^m®»Lj *;rcii;^mHB«8 
L2 ACgl^SO. 5K 5 2©V^-rn*^©fil!S»C»ffl 

•rS<li:*^:&V^«D1?. ^<DXaT?g!^?L5 0. 5K 5 

[0 0 7 8] Sfc. Jl^«eayK4 9%X-y^><;fLTg 
^5 0, 5K 5 2%»^-rS^»cfflV^S7* M^v? 

^J^^S/UavM^rx-y^v^bTy— 

h«®7 (^-mwL) 43j:tfy-hma8*jg^-r 

LTg^^?L5 0. 5K 5 2i:y— hmffi7 ("7- Ktt 

WL) :}3*tfy-h«fii8i:OMtefiffl-rn««*C. 

oiteSs g^m5o. 5 1. 5 2ov^-rn*^ty-h« 

817 (y-FiKWL) *fcay-htiffi8i:*^gBT« 
*»3-&o:feJl^-pfe. »ra»i»Bf|4 g^x-y^vi^'L^i 

[gicy- hmma ti^mma 5 0 i^rcuwmu 5 1 
icatfi bfc t) . y- Mtffi 7 (7- KiKw L ) tmmi 

■eg|)^5 0. 5 1. 5 2©rtfiPlCiiSI5tlS»«Ri: 
y-h®gi7 (V-Hi^WL) aBSV''t±y-htt8i8fc 
*'®K-r S * -5 * <i i: ti*V'', 
[0 0 7 9] 2^5feSfSOJB«l©tBBfe)5rjS»c in 

Si^?L5o. 5 1. 5 z^u^yt^h-r^mcw^ 

?L5 0. 5 1. 5 2fcll^neSLi,L2 t(0^t>^^ 
43J:t?gglS?L5 0. 5 1. 5 2ty-h»ffi7 (-7 

- h*i»w L) . y- h 8 1 o-&*5-&^?©%%is-r s 
s^)'. mmnso. 5 1. 5 2%^btesli,l2 . y 

-hVmi (V-F«WL) 43J:tfy-h«Bl8lCiag? 

[0 0 8 0] Sra«BB5|g4 9%X-y^>'^-r5fgtC-9--r 
K"?*— 9-4 S:^3Lyf-y-^7.hy/^tVXm 
figS'^S^ftta. ■9--1' K'?*-;!/;^'^— 9-4 8«r«fiE 

•rs^{t:s/u=iv)K5 3©Mi?%. ±iaLfcr'* hu-:^ 

m^l£Wm.5 0. 5 1. 5 2 i^^^EiSLi.Lz i:<0 
^t>^^Simt. g!«c?L5 0. 5 1. 5 2ty-h«ffi7 

*^2 0 OmtfEKT'^nt^. ^{fcS/U 3VM5 30^*% 

< i: t> 2 0 OmSSi-rSc 
[0081] ^JC. S5K?L5 0. 5 1. 5 2<omM<Om 
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nmnsM z 2 . sjp«eis 2 3 ^fccfctf »^ p^b^ 54?: 
}g^*rSo ^ai«ff)»2 2. smnsmz s^^wm 

i3Sl5 4l±. BW«5li^ll4 9±l<:x^^^vt? UVi^ffiT?W 
m. Aim. wffi^&)iB:^^itttLfc». c:n?)^0K^/^^ 

-::^V^^bT?^^t*^o W^^SO. 5 1> 5 20f^gP 

[0 0 8 2]:*tCx 06 3 43<}:tf^6 4tc5^f 10 
«J[i«JE«l2 2. aJp«jE»2 3:fecfctfPfPaBBS5 4© 
±gPJcC VDSTKfbi/U n>'3b^e»a::S«KJejSK2 6 

Vd^^-el'HffiJSS 4<D±a50JlPa«6eK2 6«:gg?LbT 

jiK*e^K2 6±tcx/'^^y^?y v^S"t?T i Nm. 

Aim. T i NK^)ii:^«lfflL:rc1^. <itie>*>'^5'-x 

[0 0 8 3] (SI](fS^0Jg-^4) *^SSO?g.^cD SRAM 20 

BufE^S£^o?gsi 3 o s R A M ^ mm. -1^(0 mmm 

UCO^^V *fe;l/iDSBS7S5S*H 6 5 --0 8 2 *Sv^TSi 
[0 0 8 4] S-f. 06 5 43j:tfH6 etC^^-Tcfc-plC. 

Vmitmz 843<fctfMI SFETt0y-h»ffcM6^?B 
^bfc^. pM^x;l/3ii:^iOTMI S FETQdi.Q 
d2 :j3<J:T>'fiSlfflM I SFETQti,Q t2 ^®^U 3o 
nS'i'X;l/4lcA?^«MI S FETQpi.Qp2 
-rSo <g3ffflMI S F ETQ ti.Q t2 (O^-hWmi 
(y-K5^WL) :fD<};t;^16fflMI SFETQdi.Qd 
2 (ftWfflMI SFETQpi,Qp2 ) C>y-h®® 

8. Sit. ^^«s->y=3v)KT«^'rso y-h«ffi7 
^m^^m (:^-y-j:mmm) t±sft->u3^^]a5 6 

i/ynVMl 3J:l9^iPV^MP (3 Onm;g*J.:^±) T« 

3»t-5o y-hwffi? (y-mwL) 4o<fctfy-h^ 40 
fii8 ©^•n€n*Dffl!BO'9--r K'>:^~;1/:^^-'9- 1 1 

[0085] ^ic. mei^^ume sic^-tx^K. 

IgttffiM I S F E T Q di anMmU I S F E T Q 
pi ) (3Dy-Miffi8O±SfP^0g{k->y3Ve5 6:&X 
^y^V^LTSms 7^?gj«L. IKttfflM I S FET 
Qd2 (ftl^fflMI S FETQP2 ) (O^—hnmsO 
iSB^OSfti^UnV'KS 6«X*y^>^LTSm5 8 

tm^n^^mcmi^i.. sit. ^(OTMvm so 
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[oo8 6]:^^c^ meB^^zsmi oi^^txdiz. 
mmii5 7 (o&mmmhfcmmmu i s f e t q d i 

{ MMmU I S F E T Q pi ) oy- h®@8. g^M?L 

5 8 (ommcntii Ltcmmmu i s f e t q d 2 c^nm 

fflM I S F E T Q p2 ) oy- bmffiS. KSIfflM I S 
FETQti.Qt2 (Dnm^mimmS. 5 (V-XM 
KW>««) . reiSmMI S FETQdi.Qd2 

*s) . MMmui sFETQpi.Qp2 (Dpm^mim 
IS 9. 9 (y-x^«. KWv^fiS) o^n^n^s 

ffiicT i i/U'9'--f KB 1 Oi&J^^g^So 

[0 0 8 7] T i ->U1t>r Kill O^fg^^SlCli. fg 
ififflMI SFETQdi,Qd2 :}ocfct^^fflMI SFE 

TQti.Qt2 (o^ti^rKOnm^mimms. 5 (y 
-xM«> KwvfSfiS) o^s^a^y-hg^ftMe 

MMmui SFETQpi,Qp2 O^n^tlOpM 
^«'5y-b^<k]^6^^x^y^vym*L;rc^> ¥ 
V^^^f*:S3E 1 ;&7x-;l/LTT i Bii:¥Sf*Sffi 1 

m^B-y V a i/m (.wmi 57.58 oisgptcsm bfcy 
-h«ffi8) ^^^n^nsiS^-^;rc^. *s^sot i 
K^x^y^vyij^s^r^o 

[0 0 8 8]^^tc:. 07 l:Jocfct50 7 2tC^t*<k'9lC. 

1 ±IC C V Dj£T*MJS 3 0 nitfgfi05gV^^{b 

icbT^fbi^y 3^&H'^-<x^y^vy'rSC:^ 
tcj:t). IKffilfflMI SFETQdi <Dnm^m»WA5 

(KWV««) a:ffi»ffiMI SFETQd2 (^^tffl 
MI SFETQpz ) (DV—hmmstlC^Tcffi^mU 
?L4 3. m^^M I S F ETQP2 OpS^»#^«9 

(KWV^W ^IgKlfflMI SFETQdi (MMm 
MI SFETQpi ) (O^-hmMS tici^tztf^^mm 

?L4 A^^ti'enm^r^o mmc^ mmmu i s f e 
TQd2 (Onm^mi^mm5 cvu^i/mm) (o±mz 
tmjL4 5i&jg^u nmmui s fetqpi opS 

¥»f*«g« 9 ( K W ^'ffiiS) <0±® lcg^jK?L 4 6 ^Jg 

[0 0 8 9] mmmul sFETQdi cnMmui s 

FETQpi ) <D^-hWmS(D±mcitS>^f:i'\::^1St 

ms 8;^)^J^^^nTv^:5<7^T^ mmiLA sit. ^<o- 

m\c. mmmu i s f e t q d2 ca^fflM i s f e t 
Qp2 ) (ov-vw&s<oAimz\t^ibt^\:.}tmm^s 

[0 0 9 0] *^co?gjiiosBi:7^5£iCci:n 

fcf. g^S^?L4 3. 4 4. 4 5. 4 6^W/''^^h'rSK 
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Ks ctiibommiA 3~4 6ty-hmm8tco^t> 

^ 1 :&iRik:33it 5 :>< * y ■lr;V(Di5Wffi»«:sR|/h-r s c t 
[0 0 9 1 ] -r**)-^. ^ft:'>y3>'iii 3^x>y^v 

^LTS^m4 3. 4 4. 4 5. 4 6:&J^figf SB^lC. 
Ctie.€)SlK?L4 3~4 6*<y-h®ffi8iaft«3-&o 10 

<t D %>Pv^K»©^{t->'; n VK5 63b^5gj5£^n-CV^5 
OT. gg^4 3. 4 4. 4 5. 4 6*«-y-h«Si8fC 

->';3>Bil 3*X>yf^vyL,TSIK?L4 3. 44. 4 

5. 4 e^jgj^-rsisfc. f-vm.m (v-k^w 

[0 0 9 23 S^oT. g^?L4 3. 4 4. 4 5. 4 6^ 

jg^-rsisic. iin&<osm4 3~4 6*^y-hmM 

8i:«*>3-a-:5fc*&Tfc. ^®Xg-eSm4 3~4 

[0 0 9 3]^J?fc:. mi Sisi^xsmi 4\cmtii*>\c, 
mit-> U 3 VJll 3 ±»c:^/^-;; ^ V l/^lti^tzii C V D 
STMJPl 0 OiBcBSOT i Nffil^iieb. :^V^TJ:<D 
T i NK±»C C V D5*TKP 1 0 Onn«fi©Sfl:'>y 3 
VM4 7^*i«U:^^. M^S^;^b*TX^fcLrc 3o 
K7'rx-y^V^gfi:->V3VBi4 7fei:tfT i 
^/l^-rLVi'-rscfcfcJ;?). T i NK*^?>5S:S— 3hf 

[0 0 9 4] ^BfE»Lj a. »m4 343J:tfSSgE?L 

5 8^acrffiSiraMi sFETQdz cnrnmuis 

FETQP2 ) ®y-h®S8fcS!K^n. Si^4 3 
^aCTiffii&fflMI S FETQdi <DnM^#SI«5 

fflMISFETQpi <iDpS^i*ffi«{9 (KWV® 

^3J;t?S5^?L5 7«raCTffii6fflMI SFETQd 
I (m^tSMI SFETQpi ) <Dy-b«ai8»i:«a 

^n. gS^?L4 4^ai;Tft?^MM I S F E T Q p2 © 

4 5 ;&acrB*lfflM I S F E T Q d2 © nffli|£W«:« 

[0 0 9 53 ^mKSLi a. SmmUl SFEXQd 
1 (ft??ffflMI SFETQpi ) ©-y-hSfii8fc. IE 

mmui sFETQti,Qt2 o^-hmmi (^-k 
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»fflMISFETQd2 (ft^^fflMI SFETQP2 ) 
©y-btt@8i:. ^MMI SFETQti.Qt2© 

©Kfcrn-fi-r ssfti' y 3 1 3 1 Tn&m^ c - 
ns©T*. ^y-K©TO§««*ii-^bT><*'j-fe 

[0 0 9 6] 07 5 t^-r<i; »c. mWEMLi. 
Lz ^a^^ft'>y=3>'a4 7©±a5{cc vDS-e^ft 

i'y3VK5 9%«l8ib. MV^TSfti^y 9© 

±^iccvD%-?psG3^s% % Anns^is 4 9 

f So 

[0 0 9 73 07 6:fe.felf@7 7lcg^-r.J;dlc. 

fflMi s F ETQpi .Qp2 ©■?-n^n©pS^«#ffi 

iSg. 9 (v-;^^«) ©±aJ©*S!^K4 9*ig?L 

LTSfgffLso. so^mm-^o mmic. mmmui 
sFETQd..Qd2 (D^ti'etKDnm^^mimms. 
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